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Introduction
Metabolic syndrome (MS), a constellation of the most dangerous heart attack risk factors: diabetes and raised fasting plasma glucose, abdominal obesity, high cholesterol and high blood pressure, is becoming pandemic among the non-communicable diseases (NCD) in today's world [1] [2] [3] [4] [5] . The prevalence of the MS increases with menopause and may partially explain the apparent acceleration in cardio vascular diseases (CVD) after menopause [6] . Prevalence of MS varies in India and different countries [7] [8] [9] [10] [11] [12] . Socioeconomic status, increasing urbanization, genetic predisposition, low physical activity, vitamin D deficiency (VDD) and use of high fat, refined sugar and processed foods in diet are the important determinants of MS [13] [14] [15] [16] . Low 25-hydroxyvitamin D [25(OH)D] level is associated with obesity, hypertension, diabetes, MS and chronic vascular inflammation, all of which are risk factors for CVD [17] [18] [19] [20] . Several studies from many parts of India have established that VDD is widespread among Indians of all age and sex groups including postmenopausal women (PMW), residing in both rural and urban areas [21] [22] [23] [24] . Prevalence of vitamin D deficiency and insufficiency among PMW residing in North and South India was reported [25] [26] [27] . Only one report is available on the 25 (OH)D status among geriatric PMW of West Bengal [28] . However, no community based study report is available regarding the association of MS and 25(OH)Dlevel among the PMW in India.
This study aimed to find out the prevalence of MS and 25(OH)D status as well as their association among rural postmenopausal women of West Bengal, India. 
Subjects & methods

Results
Out of 222 postmenopausal women, prevalence of MS was found among 46%. 51% and 19% of them were having vitamin D deficiency and insufficiency, respectively.
Out of all the study subjects having MS, 22% and 53% were vitamin D insufficient and deficient, respectively. Among the postmenopausal women, 21% and 47% with WC!80cm; 22% and 62% with FBG!110mg/dl; 21% and 54% with TG!150mg/dl; 23% and 51% with HDL-C<50mg/dl, 15% and 55% with BP!130/85mm of Hg had vitamin D insufficiency and deficiency, respectively. Significant statistical association was found between FBG with 25 (OH)D status using chi-square (χ 2 ) test (p = 0.01) ( Table 1) . ) with increase in HDL cholesterol level (< 50mg/dl to ! 50mg/dl); and there had been significant difference between these groups in Mann-Whitney U test but no relationship was observed between either of them (p = 0.82 and p = 0.28 respectively) in Spearman test. As per Mann-Whitney U test, median 25(OH)D level significantly decreased from 22 to 19 in both cases with increase in both SBP (<130 mm of Hg to !130mm of Hg) and DBP (< 85 mm of Hg to !85mm of Hg), respectively but without any significant correlation (p = 0.11 and p = 0.26 respectively) ( Table 2) .
The binary logistic regression model is significant as evident from significant Omnibus Chi-square statistic (P = 0.01) and non-significant Hosmer-Lemeshow statistics (0.20). Independent variables can explain 7%-9.9% variance of dependent variable from Cox & Snell R square and Nagelkerke R square values. The model correctly predicted 4.5% of sufficient 25 glycaemia [47, 48] . Several other epidemiological studies, conducted in different countries reported that low circulating vitamin D concentration may be associated with an increased prevalence of hyperglycaemia, MS, WC, serum TG [20, [44] [45] [46] [48] [49] [50] [51] [52] [53] [54] [55] [56] and increased risk for cardiac events [56] [57] [58] [59] [60] . In a meta-analysis of ten observational studies and nine randomised control trials, associations between 25(OH)D levels and BP was found [60] . Eight observational studies and three randomised control trials supported an inverse association between vitamin D and BP [60] . All these reports as well as findings from the present study indicate that the cause of MS and the abnormalities of its components was due to low circulating 25 (OH)D but it will be of interest to explore whether MS and its components, particularly WC, [61] . Further studies detected CYP11A1-derived secosteroids, including 20(OH)D, of this alternative pathway, in the human serum and epidermis whose biological activity suggest that they act as hormones in vivo [63] . Therefore, future studies may explore to find out the possible relationship of MS with 20(OH)D and other secosteriods of this alternative pathway.
Thus, it can be concluded that, high prevalence of metabolic syndrome as well as vitamin D deficiency or insufficiency existed among postmenopausal women of Singur block, West Bengal, India. 25(OH)D level has significant inverse relationship with blood glucose level and direct relationship with waist circumference. Vitamin D deficiency or insufficiency, therefore, may be one of the potential risk factors for developing MS in the studied population or vice versa. 
Supporting information
